14-16
In a case-control study of 60 subjects and 120 controls, Wang and
Grufferman (1981) found no correlation between the disappearance data for
various chlorinated hydrocarbons and mortality (during 1950-1975) from
aplastic anemia among workers engaged in occupations associated with such
exposure.
Jager (1970) and Versteeg and Jager (1973) reported a follow-up study
of 233 workers who were exposed to aldrin and dieldrin for as long as 17.5
years (average, 7.6 years). One death due to stomach cancer was reported
among the 181 workers still employed by the firm at the time of the study
in 1968.
The EPA conducted a survey of 199 workers exposed to toxaphene for an
average of 5.23 years between 1949 and 1977 (U.S. Department of Agricul-
ture, 1977). Among the 20 deaths that occurred, one was due to stomach
cancer.
Barthel (1976) reported a high incidence of lung cancer (11 cases
versus 0.54 expected) among 316 farm workers exposed to various pesticides
including DDT, toxaphene, lindane (y-benzene hexachloride), hexachloroben-
zene (HCB), and parathion for 6 to 23 years. Whether cancer was asso-
ciated with exposure to individual pesticides is difficult to determine
because the investigator did not control for smoking, and the workers were
exposed to various chemicals simultaneously or alternately.
Experimental Evidence. Tables 14-1, 14-2, and 14-3 present the re-
sults of carcinogenicity and mutagenicity tests for some organochlorine
compounds, some organophosphates, and two carbamates.  Only studies in
which the chemical was administered orally have been included in the
evaluation for carcinogenicity.
For most organochlorine pesticides, the evidence for carcinogenic-
ity is based on the production of parenchymal liver-cell tumors in
mice. With the exception of methoxychlor, which has not been found to
be mutagenic or carcinogenic, all other organochlorine compounds listed
in Table 14-1 appear to be weakly carcinogenic in mice.  Results from
tests in rats indicate that toxaphene and Kepone (chlordecone) are
carcinogenic and that heptachlor (with chlordane), hexachlorobenzene,
and lindane may be carcinogenic.  Hexachlorobenzene also causes cancer in
hamsters.
In bioassays conducted by the National Cancer Institute (1978a,
1979b,c,d,e), the organophosphates malathion, methyl parathion, and
diazinon did not lead to an increase in tumor incidence in rats or mice
(Table 14-2). However, parathion resulted in an increased incidence of
cortical tumors of the adrenal gland in Osborne Mendel rats (National
Cancer Institute, 1979f).  Parathion and diazinon were not mutagenic in
bacterial tests, but studies have indicated that parathion induces
chromosome abnormalities in guinea pigs (Dikshith, 1973) and that diazinon
induces them in the lymphocytes of humans (Huang, 1973).  Aldicarb is a
highly toxic compound, as indicated in Table 14-3, but it does not appear

